Euorop&feeHftOS Patonit&mt ' 

® (&)))))] ^^^V^ ® Publication numben © 11311 

Oflfico ourop6on dos brevets A2 



@ EUROPEAN PATENT APPOCATDON 



©Appficstion number 843022302 (g) lnta>: A 24 0 3/114 

^ A 24 D 3/08 

@ DatBofftling: 30.03M 



@ Priority: •»> 60487/83 


® AppKeant: SUMITOMO CHEIMICAL COMPAQ. 


05.04A JP G0488A3 


15 BOtabama &«home WgasM-Cm 




Osatsa^ OsalKB^ JP) 


@ Date of pubUcation of application: 


(§) tnventOR OMziunitao 


BuHetin 84/41 


1-27-1»Shfnbinoodai 


@ Designated Contiactfng States: 


Salcai-sM Osaka 59041UIP) 


@ Inventon OtcayasUtHirosM 


AT BE CH DE PR GB IT U NL SE 




4-8-17, SaloiragBolcB 




Minoo-dil OsaEca, S62fJP) 




@ Representative: iViyerscougiu Philip Boyd dt. 




J.AJCemp & Co. 14» South Square Grey's fain 




Umdon^WCIRSEUIGB) 



@ Tcibacco filter. 

@ l=or the removal of hamvful and hazardous substances^ 
particularly suspected cardnogens, oontrined In tobacco 
smolce. a totiacoo filter is proposed which contains a 
phthalocyanine compound, with or without a highly water- 
aknorbong materia^ in the conventional material of a tobacco 
filter. 
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TOBACCO FILTER 

This invention relates to a tobacco . filter which 
has a high rate of removal for harmful and hazardous sub- 
stances contained in tobacco smoke. 

For materials of tobacco filter^ various kinds 
have so far been proposed, such as cellulose acetate, paper, 
rayon, polypropylene, etc., and some of those materials, 
have already been in practical use, but they are not neces- 
sarily the satisfactory materials for tobacco filter, when 
viewed from the removal effect of harmful or hazardous 
substances, particularly carcinogenic substemces, contained 
in tobacco smoke. 

Various proposals have been made for the removal 
of harmful substances in tobacco smoke, such as a method 
to add hemin compounds containing trivalent iron to the 
material of filter (Japanese Unexamined Published Patent 
Application 39767/1982), a method to add L-ascorbic acid 
stearate (Japanese Unexamined Published Patent Application 
48700/1973), a method to add cyclodextrin (Japanese Un- 
examined Published Patent Application 125100/1975), etc. 

As a result of the studies made on a filter 
which substantially removes harxnful and hazardous sub- 
stances particulcLTly the suspected Ccirclnogens contained 
in tobacco smoke, the inventors have discovered that the 
said objective can be achieved by allowing a phthalocyanine 
compound present in the filter material.* 

The present invention is, therefore, in a 
tobacco filter which is characterized by that a phthalo- 
cyanine compound, or a phthalocyanine compound with a 
highly water-absorbing material, is present in the material 
Of tobacco filter. 
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In ^Is Invention, in order to have the phthalo- 
cyanine coii^\ind presented in the £ilter material, various 
methods may be available, such as a method to add the 
phthalocyanine con^und per se into the filter material, 
a method to have the {dbthalocyanine compound adhered to 
the filter material, a method to have it chemicctLly bound 
to the filter material^ and a method to insert a member 
made of other material to which the phthalocyanine compound 
is adhered or combined, into the filter material. 

In this invention, ^phthalocyanine" which con- 
stitutes the phthalocyanine cos^und may be such phthalo- 
cyanines as non-metallic, and those containing copper, 
nickel, cobalt, aluminum, ijron, etc. 



The phthalocyanine compound in this invention 
is well known in the dyestuff and pigment industries, and 
in this invention, it is advantageous to use the phthalo- 
cyanine cosqpound such as phthalocycuiine pigments, 
20 phthalocyanine direct dyes, phthalogen dyes, sulfer dyes, 
vat dyes, reacUve dyes, etc. 

Pyestuf f s other than reactive dyes and pigments 
are suitable for being added or made to adhere (dyeing) 
25 to the material, ^ile reactive dyes are suitable for 
being ch^oically bound to the base material. 

In this invention, the filter material may be 
any of known products such as cellulose acetate, cotton, 
30 paper, rayon, polypropylene, and water, or other materials 
such as protein, polyamide, polyvinyl alcohol and its 
modified products, silica gel, and polystyrene. These 
materials may be used in the form of fiber, powder, beads, 
solution, etc. 



Especially, the material suitable for binding 



reactive dyes may be organic or inorganic substances 
having hydroxy group, amino group, mercapto group or 
carboxylamide group, for exanqple, polysaccharides, e.g. 
cellulose, starch, Sepharose made by Pharmacia Co., etc., 
5 proteins, e.g. wool, silk, etc., polyamides, e.g. nylon, 
polyacrylamide, etc., polyvinyl alcohol or its modified 
products, silica gel, etc. The phthalocyanine compound 
is appropriately added, or made to aidhere or to chemically 
bind to these materials by the known methods. 

10 

In this invent ioi, it is advantageous to blend 
a highly water-absorbing material in the form of fiber or 
powder with the filter material during the coarse of its 
making. Such water-absorbing material is used to hold 
15 the moisture in the filter during smoking. It may be 
used in a fairly large amount, but, from the viewpoint 
of maintaining the strength of the fiber, the amount is 
prefe^rably not more than 10 wt.% of the filter. 

20 As the highly water-absorbing material employed 

in this invention, a highly water-absorbing polymers are 
preferred, which may be, for example, graft-copolymers of 
starch/sodium aery late, copolymer salts of isobutylene/ 
maleic anhydride, copolymer salts of styrene/maleic an- 

25 hydride, cross-linked sodium polyacrylate, graft-copolyners 
of polyvinyl alcohol /aery late, saponified copolymers of 
vinyl ester/ethylenically unsaturated carboxylic acid or 
its derivative, and the like. Particularly, high molecular 
weight electrolytes containing carboxylate salt are 

30 polymers with a high rate of water-absorbing capacity, 
and yet have an excellent strength even after having 
absorbed water. They are preferred materials for this 
purpose. An exainple is "Sumikagel F-33", produced by 
Sumitomo Chemicia Co., Ltd. or cross-linked sodium poly- 

35 acxylate. 
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In this invention, it is optional to co-use a 
material publicly known in the filter, technology, such as ^ 
activated carbon. 

The filter according to this invention effec- 
tively removes by adsorption harmful or hazairdous substances 
present in tobacco smoke, for example, harmful aromatic 
compounds and heterocyclic conqpounds, in particular, those 
compounds having two, particularly more than two, aromatic 
rings, such as benzopyrene, preferably in the presence of 
moisture, though the absence of moisture is not a preclud- 
ing condition. 

In this invention, the tobacco filter may usually 
be present in a cigarette holder or pipe, but, depending on 
thiB type of the material used, it may be equipped at one 
end of cigarette. 

Phthalocyanine used in this invention, for 
exaB5)le, copper phthalocyanine, may be shown as a compound 
having the following skeleton, hereinafter referred to 
"CuPc". 




Phthalocyanine compounds used in this invention 
are described as pigments or dyes in literatures, for 
example, on pages 316 - 1109 of the New Edition, "I^estuff 
Guidebook" edited by the Synthetic Organic Chemistry 
Association, Maruzen Co., Ltd., published on July 20, 1970, 
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or the Color Index. As concrete examples, the following 
compounds may be cited • 

A, Dyes ; 

C.I. Direct Blue 86 (direct dye) 
ICuPcj fS03Ka)2 

C.I. Vat Blue 29 (vat <^e) 

(NihonthreniB Brilliant Blue 4G paste: made by 
Sumitomo Chemical Co., Ltd.) 

B, Pigments ; 

C, I. Pigment Blue 15 

CuPc (a type) 
CuPc (6 type) 
[CuPci — Cl 

C.I.. Pigment Blue 16 

PC (non-metallic phthalocyanine) 

C.I. Pigment Blue 17 

ICuPc-J tS03^a)3 

iCuPc:) (^03^)3 . 

C.I. Pigment Green 7 

C.I. Pigment Green 36 

>Br)g 

C. Reactive dyes : 
C.I. Reactive Blue 7 

FSOjNa) 2 

ICUPC; ' 




*.* ' 
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C.I. Reactive Blue 15 

J^SO 



N S03Na 

SOjNHCjH^NH 

SOoNa 

CI ' 
(1<£+m<3, 3S£+ift+nS4, 1SnS2, 1^£.^3) 

10 C.I, Reactive Blue 21 
[CaPci 




o n. 



\ / ^ z 4 J ni 
15 (1SnS3, 1SmS2, 2<iii+n<4) 

C.I. Reactive Blue 75 

(Cibacron Front Turquoise G: a reactive dye 
made by Ciba Geigy A.G.) 

20 

C.I. Reactive Blue 116 

(Levafix Turquoise Blue E-BA: a reactive dye 
made by Bayer A.G.) 

25 C.I. Reactive Blue 118 

(Sumifix Turquljise Blue GS: a reactive dye made 
by Sumitomo Chemical Co., Ltd.) 

C.I. Reactive Blue 148 
30 (Sumifix Turquoise Blue BF: a reactive dye made, 

by Sumitomo Chemical Co., Ltd.) 



C.I. Reactive Blue 105 

(Levafix Turquoise Blue P-BRA: a reactive dye 
35 made by Bayer A.G.) 
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C.I. Reactive Blue 18 

(Cibacron Turquoise Blue TG-E: a reactive dye 
made by Ciba Geigy A.G.) 

5 C.I. Reactive Blue 41 

(Cibacron Turquoise Blue 2G-E: a reactive dye 
made by Ciba Geigy A.G.) 

C.I. Reactive Blue 71 
10 (Procion Turquoise Blue H-A: a reactive dye 

made by I.C.I. Co.) 

C.I. Reactive Blue 25 

(Procion Brilliant Blue H-56: a reactive dye 
15 made by I.C.I. Co.) 

C.I. Reactive Blue 80 

(Levafix Turquoise Blue E-4G: a reactive dye 
made by Bayer A.G.) 

20 

C.I. Reactive Blue 3 

(Procion Brilliant Blue H-7G: a reactive dye 
made by I.C.I. Co.) 

25 C.I. Reactive Blue 72 

(Cibacron Turcpioise Blue GR-D: a reactive dye 
made by Ciba Geigy A.G.) 

These dyes may be added, adhered, or bound to 
30 the substrate by the known methods. For example, a 

reactive dye may be bound to a cellulose substrate in 
a water medium in the presence of an alkali agent. 

In this invention, when a pigment sold on the 
35 market is used for the phthalocyanine compound, such 

product usually contains various impurities which have 
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contaminated into them during their production steps, or 
it has been given a surface treatment suitable for their 
usages. Therefore, it is desirable to extract or wash 
the product by a solvent before use. When a filter 
material is dyed with the dyes, it is desirable to rinse 
the dyed member with an aqueous medium, so that the dye 
should not disengage easily ^en the member is used for 
the purpose of this invention. 

The phthalocyanine compound thus obtained may 
be placed in the filter material, preferably in wet at- 
mosphere, though dry atmosphere is not precluded. 

Further detailed description on the embodiment 
of this invention will be given below in respect with the 
working examples and references. 

Reference (1} 

Into 600 ml of water placed in a 1 liter beaker 
was added 30 g of sanitalized cotton. The mixture was 
slowly agitated and heated up to SO'C. Then, 2 g of 
"Sumifix Turquoase Blue G" (a reactive d^e made by Sumitomo 
Chemical Co., Ltd.: Color Index (C.I.), Reactive Blue 21), 
and 30 g of anhydrous sodium sulfate were added thereto. 
The mixture was agitated for 20 minutes. Then, 12 g of 
.sodium carbonate was added thereto. After agitation for 
15 minutes at 30''C, the temperature of the mixture was 
raised to 70»C during 20 minutes. The reaction was 
allowed to continue for 60 minutes at 70 °C, before the 
con?)letion of the reaction. The blue colored cotton was 
separated by filtration using a BucSiner funnel, and put 
into 900 ml of water containing 1.8 g of "Monogen" (a 
detergent made by Daiichi Kogyo Seiyaku Co., Ltd.: sodium 
alkylbenzenesulf onate) . The soaping was effected for 5 
minutes at lOO'C. The cotton was separated by filtration 
using a Buchner funnel, rinsed extensively with water, and 
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dried. The cotton was then washed sequentially with 
dimethylsulfoxide, inethanol-concentrated hydrochloric 
acid (volume ratio 50s 1), inethanol-concentrated aiamonia 
water (volume ratio 50:1) and methanol, until the washing 
5 liquids gave no coloration. Then, the cotton was dried. 

The blue sanitalized cotton thus obtained was 
subjected to the analysis of its copper content according 
to the atomic absorption spectrum method. The content 
10 of copper was 0.065 %. Accordingly, 1 g of the cotton 
should contain 1.0x1 0"^ mol of phthalocyandlne unit . 
This material is hereafter referred to as "blue-cotton A". 

Reference (2) 

15 One liter of water, 25 g of anhydrous Glauber's 

salt and 1 g of C.I. Direct Blue 86 ("Sumilight Supra 
Turquoise Blue 6 cone": a product of Sumitomo Chemical 
Co.,. Ltd.) were placed in a 2 liter beaker, and they were 
made dissolved by agitation. Then, 50 g of sanitalized 

20 cotton was immersed into the thus prepared dye bath, and 
the temperature was held at 95*^0 for 60 min. under agita- 
tion. Then the cotton was rinsed with water and dried to 
obtain a blue colored cotton (hereafter called "blue 
cotton B") . 

25 

Reference (3) 

One hundred parts of C.I. Vat Blue 29 ("Nihon- 
threne Brilliant Blue 4G Paste": made by Sumitomo Chemical Co.f 
Ltd.) and one part of sodium alginate were added to water 
30 to prepare 100 parts of a dye bath. A cotton broadcloth 
Was immersed into this dye bath and was squeezed to 60 % 
squeeze rate and then dried in hot air at 105**C. 



35 



Separately, 60 parts of "Hydrosulf ite Cone" 
(made by Sumitomo Chemical Co. Ltd.) , 30 parts of caustic 
soda and 60 parts of sodium chloride were dissolved in 
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water to prepare 1000 parts of a bath. The cotton broad- 
cloth to which the dye had been adhered, was immersed into 
the bath and then squeezed to 120 % squeeze rate. It was 
then given a steam treatment for 30 seconds in 105*^0 
5 saturated steam to cause a reduction dyeing. After water- 
rinsing r the thus-treated adsorbent cloth was subjected 
to an oxidation treatment at 50 in 1000 parts of a bath 
prepared by dissolving 10 parts of hydrogen peroxide 
(35 %) and 10 parts of acetic acid (48 %) into water. 

10 Then, it was subjected to soaping for 5 min. at SS'^C in 
1000 parts of water containing 3 parts of "Monogen"- (a 
product of Daiichi Kogyo Seiyaku Co.). The cloth was 
thoroughly rinsed again with water and dried to obtain a 
blue colored cotton broadcloth (hereafter called "blue 

15 broadcloth") . ^ 



Reference (4) 

One liter of water, 25 g of anhydrous Glauber's 
salt and 1 g of C.I. Direct Blue 86 ("Stunilight Supra 

20 Turquoise Blue 6 Cone": a product of Sumitomo Chemical 
Co.) were put into a 2 liter beaker, and the mixture was 
agitated for dissolution. Then, 50 g of a nylon fiber 
was immersed into such dye bath, and 0.5 g of acetic acid 
was added thereto. The temperature was held at 95 ''C for 

25 60 min. under agitation. TSien, water was squeezed out to 
obtain a wet blue colored nylon fiber (hereafter called 
"blue nylon") . 

Reference (5) 

30 Into a kneader were charged 200 g of copper 

phthalocyanine, 1,200 g of sodium chloride and 350 g of 
diethylene glycol, and the mixture was ground for 6 
hours. The ground content in the kneader was chairged 
into 5 liters of water, and the undissolved portion was 

35 separated by filtration, rinsed with water, and washed 
with various solvents. The thus-pulverized copper 
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10 



15 



20 



25 



30 



were measured by the following methods. Oslng a constant 
£lQW.rate smoking device, a smoking was effected under 
such conditions that the smoking period of time is 2 sec. 
per each suction, with intervals between the suctions 
are each 40 sec, smoking length is 50 mm, and smoke flow 
rate Is 16 ml/sec. The main streams of the smoke of 4 
tubes were collected with one Cambridge Filter CM 113, 
and the amount of tar was measured by a weight method* 



5^^^ of {amount caught by tobacco filter) x 100 

removal = (amount caught (amount (amovint 
of tar Cambridge + caught by + caught by 

filter) tobacco) tobacco 

filter) 



The measured value is the mean value of 20 
cigarettes, and the third digit of effective number was 
rounded by the rule of counting fractions of 0.5 and 
over as a unit and cutting away the rest. The rate of 
removal of mutagens was measured by mutagenicity revealed 
by the Ames Test. The strain used in the test was TA 98, 
and the number of revertant colonies was measured with a 
condition of the tar caught in the Cambridge filter of 
300 yg/plate S9 : 80 pl/plate. 



Rate of 
removcUL 
of mutagens 



1 - 



(Number of colonies in tar 
collected in Cambridge filter 
when filter was used) 

(Number "Of colonies in tar 
collected in Cambridge filter 
when no filter was used) 



X 100 



The suction resistance was measured against the stream at 
the flow rate of 20 ml/sec. using a aeration resistance 
meter. 



35 . Example 2 

A tobacco filter was prepared with each of the 
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materials obtained in the References and a highly water- 
absorbing material. It was packed in a glass tube with 
inner diameter of 8 mm and a length of 15 mm. The thus- 
prepared glass tube with the filter was fixed on a 
constant flow rate smoking device. The results obtained 
are shown in Table 2. 

The results indicate that all cases bave the 
effectiveness for the removal of mutagens selectively, 
when compared with the case where no copper phthalo- 
cyanlne compound was present. 



Table 2 



Composition 
of filter 


Rate of 
removal 
of tar 
% 


Rate of 
removal of 
mutagens 
% 


Suction 

resistance 

mm 


Fiber mixture with 
"Blue Cotton A" and 
"Sumikagel"* 


35 


41 


47 


Fiber mixture with 
"Blue Cotton B" and 
"Sumikagel"* 


33 


36 


45 


Fiber mixture with 
pigment and 
"Sumikagel"* 


36 


39 


51 



(Note) : Sumikagel : Containing 5 wt,% of "Sumikagel F-33" 

(a highly water-absorbing polymer made 
by Sumitomo Chemical Co., Ltd.) 

In the above table, the methods employed to 
measure the rate of removal of tar, the rate of removal 
of mutagens and the suction resistance were the same as 
those en^loyed in Example 1 • 
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1. A tobacco filter, characterized by the presence of a, 
phthalocyanine conpound in the material of the filter. 

2. A tobacco filter according to claim 1, wherein the 
phthalocyanine compound is a reactive dye. 

3o A tobacco filter according to claim 1 or 2, wherein the 
phthalocyanine compound is a water-soluble copper 
phthalocyanine compound . 

4. A tobacco filter according to claim 1, 2 or 3 wherein 
the phthalocyanine compound adheres to or is chemically bound 
to the filter material. 

5. A tobacco filter according to any one of the preceding 
claims wherein the filter material is a substance containing 
hydroxyl or amino groups. 

6. A tobacco filter according to claim 1, wherein the 
filter material is a polyhydroxy compound or derivative 
thereof. 

7. A tobacco filter according to any one of the preceding 
claims, which comprises a water-absorbing polymer compound as 
a highly water-absorbing material. 

8. A tobacco filter according to claim 7„ wherein the 
water-absorbing polymer compound is a polymer electrolyte 
containing carbozylate salt groups. 

9. A tobacco filter according to claim 8, wherein the 
highly water-absorbing material is a cross-linked sodium 
polyacrylate. 

10. A tobacco filter according to any one of the preceding 
claims, wherein water is present in the filter material. 

11. An article for smoking, in the form of a cigarette, 
cigarette holder or pipe, comprising a tobacco filter as 
claimed in any one of the preceding claims. 



